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w m m 

[oooi] *mwn, ^ftWi^Rwoiiitcit, mzik^ftj&mc 
[0002] ^mwm^<Dmmmit(Dm^b, ^m^mmmti^t^nm^M^ 

(Dmm&ffiCDmm^Mzft t>fhX^^ 0 ^t<D^Xh. SiO , TiO , Al O % Ta O 

2 2 2 3 2 

, MgO, ZrO . HfO x (Ba,Sr)TiO , SrTiO ftifcD^ffiMHt^ Pb(Zr.Ti) 

5 2 2 2 3 

o srBi Ta o , Bi Ti o ^(D^mmi^mitm^^mm^mm-r^m^n 

3 2 2 9 4 3 12 

[0003] ~frtb<D!ftfe<Di&Tii, wMizm^nttmm<Dftmmmmm-tz>o w 

< ttm-tmm<D ^ mw^^^\z.^m^x\ ^< tmmztix^ ^„ ^<D^<Dm 
<-u<D&mm*&^&fr*tfj&mi^j§.^x\,^b^tbtiz>o ^lt, ^mmm 

m&mmtez> 0 ^m^-t^^m<D^m^^^^m v ^xmrn-rti^ 

mcD&mmtt^&ft^&m^^xj&m-ttii-z^ umftmtmv, #*?v-*-7v^ 
/^m$L-rz> 0 Lfrz^ vt^(Dm^mxnz.(D^%mu^mx,t^^^ 

[0004] ^*cdcvd^^^, 0ij^(i*pb(zr,Ti)o (sit. pzt m-rmmm^m^m^ 

3 



2 



m&&Tif tut, ^t°?*is^f&m^^%ifa(Dm^tcm^t>ftZ)t)K m% 

Wf, Pb(thd) , Zr(dmhd) , Ti(i-PrO) (thd) l* % xh^tK 

2 4 2 2 

»fb#;*^JHfd^<0±l8i4ai#95%S£yeS„ 
[0007] ^^©ift-fb^^iaEKJtt^ifett*^, ^k4**ffllffliff»&*^b/sJis«B|.^, * 
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mit^mmm^^mmtm=.mtxmt^xmm^mi-^t^M % xm^ 
[0008] ±.tmm^m^^mmnmm^m\^^^x. ^mmm^m^^^^n 

[0009] ±mm<mnmmi£j7fex$>^x, u^^u^t^^~^~Yt(DmK 
nn^titc^^mt^^m^xKit^^m^^t^mt^-^ 0 rtucj; 

[ooio] ±m#xf£&4k^mK isvy-^-h^mA&tizm<Dmwx&wrm<Dm 
wmmhii^m^^m^^nm^m^ti^m^w^tix^^t^ 

— ^^S~400°C, $f^b<fil65~360°C, J;«9$f *L<^165~250 o CT?fc6o 
[0011] ±!5®Hbtf*<!rL-C, Hf^ ^J-yV, N CX jWNO /^jSteWc;tf>£fflV^ri: 

2 2 

[0012] ±I5^-YyT^<tLT, ^V?J». 77V=?V, ^V^h^bmittltc 

[0013] ±fE^K<bLT, Pt, Ir, Rh, Ru, MgO, SrTiO , IrO N RuO „ SrRuO % RTfL 
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3 

[0014] ±mmimnmwmjjmz&\, g^^M^ **£uc, sio N no % ai 

2 2 

O.TaO, MgCX ZrO % HfO , (Ba,Sr)TiO % &t>*SrTiO i*bMt£tlttHltWim 

2325 22 2 3 

W-mtm, Pb(Zr,T0O , SrBi Ta O % &t>*Bi Ti O frbmftiMt^Wfcmk 

3 2 2 9 4 3 12 

[ooi6] *3SwoK^»jR»iis^«w^ mmnmmmn&mkutmftxx. 

[0017] ±iE^^tt^^^p|^^^^-cv%sr<>:^mi:-rso z.<Djj*mm\& 
m^u^ti/^y-7u-Yb<Dmmmxih^xh&\ 

[0018] _hSEUhJ;5^ ftl^mm&tomikjfx&m^ZZ-bKXy), * 

[0019] *»MfcJ:ntf, ^©MI*^JEfc**J:5*iMl^^iiffiM^*ffiv>rri«'t- 
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^nn^t^x^.mm^m^m^titmmom^mm^mx^t^^ 
[0020] ^mm^xrat. m-mj&m7 p v±^£m§btitcmtcrtxte< . mt^^mm 

m^mm^ti^. ±m<DX7^mmmm^mmmm^x^ 0 
[0021] sir. ^w<Dmmmmi-&frzmmwimmw<D~Mj&Mz^i'miz^m 

[0022] miicTjk-tcvDnmmitmm-i, M^mn^^^it, ^(DW^^M^mts 

^&K>mm&ntc.mk^^^xh%%\k^7t%:m^x\^ 0 mt^7xmt^ntc 
mm*. ^m5^xRit^^Rxf^m^tn^n. ^<Du^^^y^~y 

»w\ m-a-^^fD^f^mmt^^mvx^u-^'u—h^mA-r^o 



[0023] ±i5^ei4{b^^4^fi, mk.\t\i-?-, m^miimmw. ^-c^mamm 
w. xte^^tommw^<D£?tj;Mm^m*mi-t>tix\,^ 0 ^<Dmm^&x\ 



6 



^S~400°C, £?£IX«165~360°C, «t«3$f*b<ttl65~250'C^IS:^b-C^ 
^•^HtiffS^^— :7V— h^t*A-*-5£fcjWSLV\, 

[0024] sit, ±M&mf&mmK^^xtm\zmw-tz> 0 

[0025] £f&&2fc:fi % ^&JR^*«5-C&5S«SSr«H-r5^:«>0, 

it. mm, m&\J3:^m.mz.mz.ftx^z> 0 
[0026] ^(Dfcm^2(D±M\zMrththtz^y--7\'-vz\^\-$., m&#xwz.&&-rz 
/<-^?;u&ffim^ttfr<D7^/u?-kLx<Ds<—^?/isMm^mm£ftx 

[0027] ±«»ft^^Al^RjiS^2i:OmfcK^e>tL^*W*>'V^la^i0^ 

[0028] »^«5fi, xVl-^Vl^^ttbtT,TV^gBW6^J;«9M^7{^^n6t*(C, 
^V^7\ 8ft2£ifcg& N ^hn— 9(l8|j^H*)^bT*Jh^Jh/— i<DJS* 



7 



[0029] jB£«5-ew: % m^^m^hw^ti^mm^m^titcmit^^t, *a\M7 
kj^d, mt. mm. f^m^^^m^tctitcm^G^rnxm^ti^wM^^t 

[0030] C(D^S^t:^4S:0*i2l : 6(4VCRa#-e^$tL-CV^Tt>J;<, #iffl^©V 

[0031] ^^«5^^17-^-h3^©ra^ffl:»tfc^^e^b#®4^«, 

[0032] *tffc«7K:ttU ^##t|&^7at^tP flU^-fri*) ^g^JrO ^„ r W^tffc 

^*jl^«5^i(i&-rsri^st?# < 5j;5^fl|^$^-cv^ 0 -comkUXli, Wife 
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m^^^xn, ^fribizmf&istcmffi, m^^mwmM\^tx^^>x^ ^ 

i^4mmmtcthx\,^^ttfm.^isV\ t£& s ^<Dm.itmn^ mnmmm(om 
mvz^u ^(DmA^mmmm^xmm^xn.im^mx\.xn.imx^^ 
> ^<Dmmrfx%itt-k^mte£?imf&£tix\,^x-b£\<\ ^m^^m^^ 
xmm?m$:?v~-~>-?x%z> 0 
[0033] _kiEUcj:9(c, *mw<DMmmmmw:i-z, ^\,<\-i.v\mm(o^m^.2^m^ 
xm, ^(DKit^cDftmaz. isv^v^-m^mm^w&ftzwmitmv) 

f&m<iLmbfcm^T&<DmmMmfcW:t<Dfflx%-m &i£Km$L-tz>tz.#>(D^Wi* 
mx.x\,^xh£x\ frmm2±.M(D^$:ma'£. mwL^—V2-i\z.n&\^x^y 

hmwL<D^&mz-fafr^xm\ti£ft%&DKMfotstix\,^ 0 
C0034] t^x\ MocvDfem<DcvDmz.£<9mfc±\mm$:mm-tz>W!&. wmjj* 

[0035] mi»^«3t^B^^ N ^mm^mm^m^mm-rmt, wmw^xcd^ 
m^m^^i, mz.t£ s mfci&n ^ltpmdpm) , z^dmhd) % -na-pro) (d 

2 4 2 

PM) ^V^T=fT9?t^lS^^PZTcDCVD^^>, WifcWMk^XBaCDPM) , Sr( 

2 2 

DPM) .Ti(i-PrO) (DPM) Zm^^XftofaMnfcmBSTCDCVDf&m^mX 

2 2 2 

&<5<h*K:, Cu, Al#^^/HEM^^±i:Ufc^^. TiN, TaN, ZrN, VN, 
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NbN, ai o W'VjTm&tttuznm*. ^omicsbt, srom^mnwn 

2 3 

[oo36] *mwxit, »a-eft«:, m&3u*mftxhzmnzm v \ £©jB»&an»5(Wfc 
[0037] *isw<z>sij(z>iiiS(^^ji8^«tixtf, bik^?i8^«5£'>*!7-?v— t^ow 

^(D^mmmmtU. 8Xl(T 3 m 2 ~l. 28X10~V^ffiIfflT-fctl«\ E»tMO#^ 

mmtzmnzo m^^(Dx.o\z.m fairs- tKxv, wM^^mmt^th, 

mmw^m. mm<D^m^m^^m^tfrx^(DX\ f$m*$hm&<m^ 
s fro, mzmw*.^ v-^mmmm. ^m^mmmmm. ^mm^mmm)^ 
fa±$itz>^t&xzz> 0 m^^mmmm^. 8xio- 3 m 2 mmxhZ)b, mmu 
mtfx<DftM&^ftxm*mmxmtf£<teK>, tHmmmmtf^-f^zb 

t*<DmMtfhz><DX\ frmmmmm. 2sxio-Wnmmm-£frmzm^.^±. 

[0038] *&m\zxtit£, mmir^m^mm^com^w^mm^ir^^m^m 

^u-cW, mm<D^t°?*i/^/isj&M%:m%L-tz>^btfx%z>o pt 
^sRo^pb^tfcb^-rv ^mmzm v ^--m mmm) <n?hutfm\ 
&*&<-tz>^b\z.&v)^ ^tm<, i&mjzx&mftmtmftii-z&mmfcm&m 
m.x$z> 0 rc^tittii, m^-rsmi5^22frhmhfrx^ 0 
[0039] ±mi,tM?mj&$:mi-z*mwtz£ti& s mmxm&&w-tz^bfrx$z> 0 s 
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[oo4o] ^t, mnz^mmmmm^m^x^mm<Dmmmit^m^\ mocv 
mmm 1 

[0041] H^^SfOPb(thd) , Zr(dmhd) , Ti(i-PrO) (thd) Sr-ttt-t'tt^^tKc^y^ 

2 4 2 2 

(THF)^^O. 3mol/L©aiS'e^ s bfcJS3|S|-OAo^«A, BSVCtVI- 
THF<DAofc^D^y>A(cj;t9^PEEL, **VTJf*XhZ>mm\Z.£'0n.ik$57 

^*&a£U ^:ZXmfcrfXX3bZ>mm (*ifD:i:3500sccm) RtfftfcifX frvVTtf* 

) xhzmm ooosccm) tm&u ^ ^x^^^^^mt^^mxiy 

[0042] isE^nirx^VMT, H^^JE^tt. JE^IIS^/K/laiCj^eeTPaM^Si 
JELfc — jRWt-, ,R/Mf2133. 3Pa~3999PaMl£MJE£n-5<0-C\ 

fcm<nm&ii. 2io°c~250°cm^{-i^SLfc 0 

[0043] & jb\ ±iELfcJ;5 ^ S«S<D^^S^X-^2- l^P^JC 

J:»9620 0 C(c:^^-C^^ ; fTofc^ > -^te, ^c^nir^fi500~650°CSS 

[0044] itss^L-m, si±im^ntc.mmitsiommm^rumm^mm^ 

tcmmzm^^tc, ^.(DTMMmtVXl^ PU Ir, Rh, Ru, MgCX SrTiCK IrCK R 
uO , SrRuO x LaNiO t£¥<D£?ts; s fe£®#{£}CgBftbfct<D;S:ffl^5w<t;5^# 

2 3 N 3 

*mMMXfe. Ir/SiO,/Su Pt/Ti/SiC^/Si&t/SRO/Pt/Ti/Si 
[0045] H2^^-rj;5^ x T^P«^Jt^> _h|Hbfc^]ili(C^oTPZT?^il«^'ft:^^ 
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[0046] ^Hlfi^Tii, PZT#M#14(c:*f-r6^^^-v--Y!7-7 0 ix--hr H 1(v:^:^fc 

[0047] EI3^ X PZT^(D1. 5VWH0y-^iMg(A/m 2 )f:>fft5^ffilt{t 

mmn, tfxfevkit^gi&m^^miftmmmmom 2 ), 2. 5E-6A/cm 2 -e&<9 
, fomm&m&4. 8E-3m 2 ©B#, 2. ^mmmm^^K-r^t 
ffi&u ftmmmm&2. iE-2m 2 <Dm.m^m.7. 5E-8A/cm 2 £^Lfc 0 ftm 

(Dm, 1. 7E-7A/cm 2 -efoofc 0 
[0048] El4{C, PZT»M^)2. OV^PB#O^Ste«W^S{-*j-r^)^?S^b^^) 

ftmK&mmm&tes ^^mmt^^m^^^m. 2Suc/cm 2 xm, \nmm 

ig«^4. 8E-3m 2 (DB# N 39 M C/cm^feofc^, rt^^®^^<-T6<!rJb# 
U F^lM^®^^. lE-2m 2 tf)B#, ft;Mi£48 // C/cm 2 &^L*: 0 rtH^®^^ 

£hiz±$<-rz>t, ftmfc&m$f®mteT&u ftmmvBm&s. 2E-2m 2 <Dm, 
[0049] pzTmmfD^mm^m^cM^^^mt^m^mmmm^^. 

#>.?&ttfc^l££/BW£V>B#, 2. 2VT?fc<9, 4. 8E-3m 2 <7)B#, 1. 90VT?feofc^ 

, ftmmffim$:*%<-fz>bM'Pu ftmmmm&2. iE-2m 2 ©H# N ft/j^jii. 7v 

5. 2E-2m 2 OB#, 1. 83V-Cfoofc 0 
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[0050] ±mi,tz£oK, mEX'hmmazmwistix\,^j:\,^K ^mrnxm^^xtt^ 

[oo5i] &mw#bn. &mmtt^&ft+<D'Mm&£*&mibx, f&m*$hm&<ft\< * 

[0052] temmmxi^ pzTmm$mztti-zmmmAm&fcftmz<>\,^XTi£'<z>o 
[0053] n6{c N pzT3»Bioi. 5vmmm<DV— ?n%L&&iztt-rz>m 1 '£-tfxq'<D±mA 
#xmm<D&mm*&&fcfm&*'to ^<vm&. mmmmm^-no. 5~95%<t 

[0054] b^u m7{Z7jk-rx?i^ pzTmmfDXRDMfe&gkxn. mm^mm^5%m 

f^a)iJt^b-C, ^^^iSiJ-&80%(lll^(Db)-C«, (llDSBft^^LXIST 
LTV^c 0 H7^^. Pb/(Zr+Ti) = l. 15-C&5 0 IH8^ XRD$iJ^J;5PZT 
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[0056] 09^,pzt»ik<7)i. 5VM^^y-^«M«(c*f-r5?n»!e^^»J^ 
^c 0 y-^a^^fi, «ii»i»K*«E»tii^5%-e*/jHa2E-9Sr*b, ®mmm 

[0057] mioiz^ pzTmm<D2. ovmm(Dftmfcmnffi&mz.tt-rz>wmmmmmm 

[0058] 01 IK:, ^^fnm/E^*J-r?.|U»3S^*^*#J^^#14^-ro ^ffi^fnS 
JEf^ WS^*^*fiJ-^5%-e*/J^jIl. 29V£r^U ^©f, OTS^^^fi 

[0059] 13, 14ld, PZT3»BI©1. 5VRl*PB#(Dy— ^«#tcM, PZT^<D2. OV 

tt^ovvc, jfxm&ik^&frhzm&imtpna, ^mmmm2. iE-2m 2 )<t^ 
ttfls^aisjfcv^^ijt-qst, ^•c©afe*«E*W'^(o. 5-95%) ^*}-ut, {&y 

HJM4 

[0060] xmrnrnx^ ptmm±iz&m£fttcPZTmm&m^\,^x®MmzMj&i-z> 
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MW©^flH4fl2¥a©rtSe*B5ajr4» 2. 08E-02m 2 Klf£/£U «£L 
TPt/Ti/SiO /SiK4££/8Wc„ 

2 

[0061] ^-r % m-m&mkLx, mmmmm^9i%tL.x^.m^±^mm\.tc 0 m 
15^ mbhtcPZTmm<DXKDmm&%:*7r:-r 0 Pb/czr+*ro=i. 15(015+ 

W»J£*Wt„ Pb/(Zr+Ti)=l. 80(igi5«p©b)<D|«ff± % PZT-^a^* 
WM^tB^ttWStLfc. Hl6m, XRD&&^Vn^DTffi«^fc:**-r3Pb/(Zr+T 
i)*ft^ft#<4^-ro Pb/(Zr+Ti)=l. 80^±t?fi, PZTO*KlBElp]#M8«!li**b 
fc. TtfcU ctL^«^PZT^flI«#S^y-^m^«^^:#<> 3ftR*«H4* s # 

[0062] &wr\ ^-vmtvx(D®MmRtf^r.m<Dmmj&m\z.£ , 9, #t£<pefc#£iao 
ftits&itzitxj&mjt* z.<D®mm<z>±.\z. we*mmm&9i%. inioonm 

[0063] ®17(£ % XRD5^^^Vn^nTffi#J^{C^-rSM^Pb/(Zr+Ti)m^#tt 
tt-to C©@^, Pb/(Zr+Ti) = l. 69^±-ePZTWB35S^P,ix-cv^wtdS«| 

[0064] IHl8{^ 4>^^«^^^*f-r5^»ISPb/(Zr+T0«afifeife#14S:^'f"o ft 

Mfcfemffimmte. pb/<ZT+TQmtft<Dmtob&iz.i8ija^ Pb/(zr+T0=i. 7 
[0065] mi9tc x 4>ffifia^«jEtc:*t-rsio»iJiPb/(zr+Ti)ia^^#tt^i"o 

fil®BEfi, Pb/CZr+T0*&J#tf>it^£#{c:«4>U Pb/(Zr+Ti)=l. 75T?*/h 
fttl. 56V^U 1. 75Srj@X.5^^»^±#Ufc. 
[0066] £*Lb©j|£JU;lJ, Pb/(Zr+Ti) = l. 69ri>£>l. 82^W^T?PZT^t@^#^tL 
TfcO, Pb/(Zr+Ti)=l. 93T*fiPbO<D^*^^^bTV^t*iSii$tLSo 
5 

[0067] *mmmxiz. srRuo (sRo)&K±^fife«;$nfepzT*jS[*mic:«-r5io«8 
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[0068] sRoa£«^c:*5v^■ct» Pb^sRo^ iz^m-r^t^mm^nxm. *niit* 

fc, ^»S^I>^-S^ii«IK^TV\ PZTi£#tt^3fl»Jf Pb/(Zr+Ti)M 
[0069] [H20^ XRD!fi^/^n^nTtt*d^tC*t-t-S|a»i®Pb/(Zr+Ti)*a^ft#tt 
LTSRO/Pt/Ti/SiO /SiafeKSrfflV^ *J»3*^lBI©BS©K*«IE*:Sfl^S:9 

2 

«fc5fc* Pb/CZr+TOm^^it^Pt^^/^-ra^nT+aSiJ^fi^b, Pb/(Zr+T 
i)=l. 31W±r^n{^ofc 0 
[0070] 12121^, ^^<Em^*S»Cjt-r«*0»l®Pb/(Zr+T0«a^»#i4Sr*^-o # 

ummm&mL Pby(ZT+Tmm(Dmmtth^mmu pb/(zr+Ti)=i. 3 

1XMXW.56 tt C/cm 2 £^Lfc 0 
[0071] 0221^ ^^«JE{C*j"#-5^W^Pb/(Zr+T0m^fe#te^-ro ftMfc 
fcmmte. Pb/(Zi+Timf&<DMtotkhfcm'J>U Pb/(Zr+Ti)=l. 31"C*/h 
{fil. 41V£r^Ut 0 

[0072] H20~22^ Pb/(Zr+Ti) = l. 31i^±T?PZT^tB^#e,tv, J»*SH4t>3fM 
Otl^rt^^^o L-*»U ffl&ffasi00nmS&t;:fc<5£s ifi*lfcPb#*ft*fc*f 
ttSLT, *«^#AtfS;fc#<ft5r£tfS#£b;ix3o EI20~22{^-rj;9 

pbv^t£m^wmm^mmvx, m-mx^iPb^m^vxmm^m-r^o^-r 
[0073] nk^x\ tfxm&fc^&ki.xto&<Dmti:zm. i gt:m\<\ ±mmmm^^xpz 
25mm-e$>5#^(7)iBWrtii^®aigaws^<boM#^^-ro 

[0074] (Jtl) 
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(mm) 


gat^g 10.2 mm 


ga^f**^ 5 mm 






4 0 
15 0 
6 5 0 
12 5 0 
16 2 5 


1 . 2 8 E - 0 3 
4. 8 0 E- 0 3 
2 . 0 8 E - 0 2 

4. 0 0 E- 0 2 | 

5. 2 0 E - 0 2 


3. 1 4 E- 0 3 
1 . 1 8 E- 0 2 
5. 1 0 E- 0 2 
9. 8 1 E- 0 2 
1 . 2 8 E- 0 1 



[0075] tfxftmk^&kLx±m^zmttMmmmmwzm^^xpzTMmzmi£^ 
<Dm&tmmiz9i%bi,ti 0 12123^ ^hthttPZTnm^nL-x. 1. sv^nu^ 

[oo76] ±mtmm^xmhtittpzTMm^^^x. m24ic2. ovmrn^ms.^. 
m^m.m25K^m^mf±^M^^mmt^x^ni { w<D^mm^m 

ftmm&mtm^xJbtLi-z, ^mm^x-hmimc^mmbth^t^ 

[0077] imii*mw<Dnmmmmw<D~Mj&Mz^-rmmm 0 

m2]&mMMxim&tk&wffi^zfc&<DV>^/u(DMm&^Mmm a 

m5]pzrmm<D^mm^mm^Mi-^^mmt^(D(Hmmmm^^^ 
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m 7]PZT#^XRDiiJ^IHo 

CEl8]XRDSy^(-<t5PZT^©i-^TWiaiRl5i* t POPZT(lll)^#J'^{cM 

[0i2]pzt?»ir<^i. svmm<D)}~- ?nffi&m\ztti-z>ti}Mmmmm&m'&fc 
rai4]pzT^mo^^ffiji^^-r5^e^*^**'j-^ft^^ovN-c^ 

m 15]PZT#m<^XRDSiJ^Ho 

[0 1 6]XRD3ftfty nVo^P Tt@ fC^-r SPb/(Zr + T0*aj£##t£&^-*- ^ 77 

o 

[017]XRD!a^^a^aTffi#J^^i-54SO««Pb/(Zr+TOJlia^ft#tt*^ 

[018]5>^<E«^^ti^^6^SPb/(Zr+TOm^ft#tt«:^-r^77 o 
[H 19]#*gfl&;ftj«E Pb/(Zr +Tom^#i4^-r^7> r 

Clll20]XRD?^NVt3^aTtS»iJ^^^1-§^^SPb/(Zr+Tim^#14^^ 
1"^77 0 

Cll21]^te^^^^^^i-§^gPb/(Zr+Ti)m^#^^-r^77 0 
[022]^^fp^JE^^«^^SPb/(Zr+Ti)|fl^#14^^i-^77 o 
[H23]PZT^M^1. 5VH1^l*oy— ^«^*ft^*H-*^^SH4^S©rt« 
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[0078] 1 SS^^fA la mt>m&'vv7 

2 3 i^I7— V 

4 ^sttik^n: 5 tfxm&m 

7a J^^#t|&^ 8 SaW 

s mm 
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2 2 



[9] »*35Cl~8©V^-riX36»H:|B<K©»36^ifefctev^T, ttaaRfcLT, Pt, Ir, Rh, 
Ru, MgO, SrTiO » IrO » RuO „ SrRuO , &T*LaNiO ^^ilfiWctt^^^ 

3 2 2 3 3 

[io] t»^3Si~9ov ^ n*>t;:iBtt©«3t^jsfeicfev mtmmmmwMk^x. s 

iO , TiO x Al O , Ta O % MgO, ZrO „ HfO „ (Ba,Sr)TiO , &T>*SrTiO frh 

22232S 22 2 3 

mittitc^mmmm^mitm. Pbezr.TOo , srBi Ta o N rxjpbi n o frt>m 

3 2 2 9 4 3 12 

ttntz.mnnitmim*m^^k*&mkirzmimmmmm*^ 

^^m^<Dm^^<i-^kKx^^^^^M^mm.i-^k^mk^ 
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